Two novel lavandulyl flavonoids, (2S)-7-methoxyl-4 '' ,5 '' -dihydroxynorkurarinone (1) and (2S)-6 '' -hydroxynorkurarinone-7-Oβ-D-galactoside (2), were isolated from the rhizome of Sophora flavescens. Their structures were elucidated by spectral methods, including 2D NMR spectroscopy. Both compounds showed cytotoxic activity against Hela cells, with 2 being more active than 1.
C NMR spectrum indicated that two oxygen-bearing groups were located on the B-ring of 1. In the HMBC spectrum, H-5 ' (δ 6.43) correlated with C-1 ' (δ 117.6), C-6 ' (δ 128.3) and C-4 ' (δ 156.2), while the carbon at δ 156.9 (C-2 ' ) correlated with the aromatic protons at δ 6.46 (d, J = 2.5 Hz) and δ 7.38 (d, J = 9.0 Hz), suggesting oxygen groups at C-2 ' and C-4 ' . The methoxy group was located at C-7, due to the HMBC correlation of its protons (δ 3.10) with C-7. The H-1 '' protons at δ 2.59 and δ 2.67 showed long range correlations with the carbon signals at δ107.4 (C-8) and δ161.9 (C-9). Furthermore, the aromatic proton at δ 6.00 correlated with C-7 (δ 162.7) and C-5 (δ 162.4), suggesting that a lavandulyl skeleton is located at C-8 of the A ring. In addition, the HMBC correlations of the carbon at δ 74.5 with the six protons at δ 1.03 (Me-6 '' and 7 '' ) and δ 3.22 (H-4 '' ), and HMBC correlations of C-4 '' (δ 77.4) with H-6 '' /H-7", H-3 '' and H-2 '' , implied that hydroxyl groups were present at C-4 '' and C-5 '' of the lavandulyl group. The circular dichroism (CD) spectrum of 1 showed a negative absorption at 
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---102.9 ---102.9 to a flavonoid moiety. Similar to compound 1, the 1 H NMR spectrum showed aromatic proton signals at δ 6.77 (d, J = 2.5 Hz), 6.64 (dd, J = 2.5, 8.5Hz) and 7.49 (d, J = 8.5Hz) forming an ABX spin system, suggesting that two oxygen atoms were attached to C-2 ' and C-4 ' of 2. The hydrogen-bonded 5-OH of 2 was observed at δ 12.2. In the HMBC spectrum, the proton at δ 2.62 (H-1 '' ) correlated with the carbon signals of C-2 '' (δ 47.4), C-8 (δ 107.5) and C-9 (δ 161.9), indicating that a group with a lavandulyl skeleton is located at C-8 of the A ring. The HMBC correlation of the proton at δ 3.79 with the carbon signals at δ 136.2 (C-5 '' ) and δ 13.6 (C-7 '' ) suggested that a hydroxyl group is present at C-6 '' of the lavandulyl skeleton. The carbon signals at δ 102.8, 74.3, 77.5, 71.0, 77.4 and 62.4 indicated the presence of a hexose [6, 7] . By acid hydrolysis and thin-layer chromatography using reference samples, the sugar was identified as D-galactose. In the HMBC spectrum, the proton at δ 4.82 correlated with the carbon signal at δ 165.3 (C- 7) , showing that the β-D-galactopyranose moiety was at C-7. In the CD spectrum, a positive absorption at 310 nm, and a negative absorption at 291 nm were observed, indicating that the absolute configuration of C-2 was also S. Based on the above data, compound 2 was characterized as (2S)-6 ''hydroxynorkurarinone-7-O-β-D-galactopyranoside.
Compounds 1 and 2 showed cytotoxic activity against Hela cell with IC 50 values of 51.2 and 9.5 μmol/L, respectively, which implied that the introduction of a sugar into the skeleton of a lavandulyl flavonoid increases the cytotoxicity.
Experimental
General experimental procedure: IR spectra were recorded in KBr pellets on a NEXUS-470 FTIR (Nicolet) spectrophotometer. 1 H NMR and 13 C NMR spectra were measured with an INOVA-500 spectrometer (500 MHz for 1 H NMR and 125 MHz for 13 C NMR) in DMSO-d 6 with TMS as internal standard. Optical rotations were obtained with a Perkin-Elmer 243B polarimeter. TLC analyses were performed on silica gel G. All chemicals were purchased from Beijing Chemical Factory. Silica gels were produced by Qingdao Haiyang Chemical Group Co., China.
Flavonoids from Sophora flavescens Natural Product Communications Vol. 5 (12) 2010 1891 each solvent. The EtOAc layer (90 g) was concentrated in vacuo and the residue subjected to silica gel CC, eluting with CHCl 3 /CH 3 OH (100:1-1:1) in a gradient manner. Eight fractions were obtained; fraction V (5.2 g) was purified over Sephadex LH-20 and by preparative HPLC (Ultimate 3000 HPLC system, YMC-ODS column (5um, Ø10×250mm)) with CH 3 OH-H 2 O, 45:55 (v/v) to afford compounds 1 (6 mg) and 2 (5 mg), respectively.
Acid hydrolysis: Acid hydrolysis of compound 2 was carried out by refluxing 2 mg in 5 mL of 6% aqueous HCl for 3 h. The reaction mixture was extracted with 30 mL EtOAc to obtain the aglycone, which was separated by TLC using EtOAc-H 2 O-MeOH-HOAc (13: 3: 3: 4); sugars were detected using thymol in H 2 SO 4 (0.5 g thymol in 95 mL EtOH and 5 mL H 2 SO 4 ), followed by heating at 120°C for 10 min.
(2S)-7-Methoxyl-4 '' , 5 '' -dihydroxy norkurarinone (1) Yellow powder (MeOH).
[α] Bioassay: Hela cells were maintained in RPMI-1640 medium with 10% (v/v) fetal bovine serum and cultured in 96 well microtiter plates. Appropriate dilutions of 1 and 2 were added and the cells cultured at 37 o C in 5% CO 2 for 72 h. The MTT method was used to evaluate the survival rates of the cancer cells [12] . The concentration of test compound that gave 50% inhibition of cell growth was expressed as the IC 50 value. Results were expressed as the mean value of triplicate determinations.
